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Abstract
Background
There is much evidence showing that childhood socioeconomic position is associated with
physical health in adulthood; however existing evidence on how early life disadvantage is
associated with adult mental wellbeing is inconsistent. This paper investigated whether
childhood socioeconomic position (SEP) is associated with adult mental wellbeing and to
what extent any association is explained by adult SEP using harmonised data from four Brit-
ish birth cohort studies.
Methods
The sample comprised 20,717 participants with mental wellbeing data in the Hertfordshire
Cohort Study (HCS), the MRC National Survey of Health and Development (NSHD), the
National Child Development Study (NCDS), and the British Cohort Study (BCS70). Warwick
Edinburgh Mental Wellbeing Scale (WEMWBS) scores at age 73 (HCS), 60–64 (NSHD), 50
(NCDS), or 42 (BCS70) were used. Harmonised socioeconomic position (Registrar Gener-
al’s Social Classification) was ascertained in childhood (age 10/11) and adulthood (age 42/
43). Associations between childhood SEP, adult SEP, and wellbeing were tested using lin-
ear regression and multi-group structural equation models.
Results
More advantaged father’s social class was associated with better adult mental wellbeing in
the BCS70 and the NCDS. This association was independent of adult SEP in the BCS70 but
fully mediated by adult SEP in the NCDS. There was no evidence of an association between
father’s social class and adult mental wellbeing in the HCS or the NSHD.
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Conclusions
Socioeconomic conditions in childhood are directly and indirectly, through adult socioeco-
nomic pathways, associated with adult mental wellbeing, but findings from these harmo-
nised data suggest this association may depend on cohort or age.
Background
Good mental wellbeing is an area of increasing importance for society, as those with high levels
of wellbeing have been shown to have greater longevity [1] [2] and a lower risk of developing
certain chronic diseases [3]. Wellbeing has also been identified as a key component of healthy
ageing [4] [5] and given the ageing population, it is becoming increasingly important to under-
stand the determinants of good mental wellbeing at mid to later life. Positive mental wellbeing
is multidimensional, incorporating hedonic (e.g. life satisfaction and positive affect) and eude-
monic (e.g. positive psychological functioning) perspectives [2].
Evidence has shown that proximal factors in adulthood, such as socioeconomic and psy-
cho-social circumstances, are associated with mental wellbeing [2]. However, more distal fac-
tors, such as socioeconomic circumstances experienced in childhood, and their links to
wellbeing in adulthood are not so well understood, despite a growing body of life course
research demonstrating that childhood socioeconomic circumstances are associated with a
range of factors in adulthood including socioeconomic circumstances [6] and physical and
mental health [7] [8] [9].
The evidence on childhood socioeconomic position (SEP) and adult mental wellbeing is
mixed. Two studies, both using data from the Survey of Health, Ageing and Retirement
(SHARE), found an association between more disadvantaged childhood SEP and lower life sat-
isfaction at older ages (50 years and older) that persisted after adjusting for adult circum-
stances, such as education, income, employment and partnership status [10] [11]. One study
of Australian baby-boomers in the early sixties [12] and one of people in their mid-30s living
in Britain [13] have found that the association between childhood SEP and adult wellbeing was
fully attenuated by adjustment for adult SEP, thus suggesting that socioeconomic disadvantage
in childhood sets the course for a disadvantaged trajectory during adulthood which can then
affect wellbeing [14].
Other studies have found no association between childhood SEP and adult mental wellbe-
ing. One study using prospective cohort data from the MRC National Survey of Health and
Development (NSHD) found that childhood SEP, measured through father’s occupational
class; parental education; lack of household amenities; crowding at birth and having a teenage
mother or father at birth, was neither directly, or indirectly through adult socioeconomic cir-
cumstances, associated with adult mental wellbeing at age 60–64 years [15]. This is in accor-
dance with an earlier, smaller study, using retrospective childhood SEP data from the Boyd-
Orr cohort in Britain [16], which also found that there was no association between childhood
SEP and quality of life in later adulthood (during late 60s and 70s), but quality of life was
instead associated with more proximal circumstances, such as adult material resources and
health.
The inconsistencies in the current evidence could be due to measurement differences,
either in the different measures of wellbeing which have been utilised, or in the measurement
of childhood or adult SEP. The association might also depend on national context, age or
cohort. We are not aware that age or cohort differences in the association between childhood
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SEP and wellbeing have been tested but note that the evidence from Britain indicates an associ-
ation between childhood SEP and adult wellbeing among those born in 1970 [13] but not
those born in 1946 [15] or 1930s [16]. Plausibly, the social changes which occurred in Britain
during the latter half of the twentieth century, such as increasing social inequality and large
gains in the average standard of living [17], might modify associations. Even when SEP is suffi-
cient to meet basic needs, the relative disadvantage of not being able to live up to societal
expectations and having relatively lower levels of income may be detrimental to wellbeing [18]
[19]. Differences between previous studies might also be because wellbeing was measured at
different ages (ranging from 34 to 65 years and older). Again, we are not aware of studies that
have tested whether an association between childhood SEP and wellbeing weakens or strength-
ens through adulthood.
The aims of this paper are to examine the association between childhood SEP and adult
mental wellbeing and to determine to what extent the association was mediated by adult SEP,
using harmonised prospective data from four British cohorts to minimise differences due to
measurement. We additionally aim to explore whether associations differ across these cohort
studies (between 1930 and 1970), but we note that age and birth cohort effects cannot be differ-
entiated here.
Methods
Data
Data from four British birth cohort studies were used. The Hertfordshire Cohort Study (HCS)
comprises 3,000 people, born between 1931 and 1939, who were still residing in the county of
Hertfordshire in the 1990s [20]. The MRC National Survey of Health and Development
(NSHD) comprise 5,362 people born in one week in March 1946 in Britain from non-manual
and agricultural occupation families and a random one in four sample of births from families
of manual occupation [21]. The National Child Development Study (NCDS) comprises all
17,415 people born in one week in Britain in 1958 [22] and the British Cohort Study (BCS70)
comprises all 17,196 people born in one week in Britain in 1970 [23].
Ethical approval has been granted for the four studies. The HCS has ethical approval from
the Hertfordshire and Bedfordshire Local Research Ethics Committee and all participants have
given informed consent. The NSHD was granted ethical approval from the Greater Manches-
ter Local Research Ethics Committee and the Scotland A Research Ethics Committee and all
participants have provided informed consent. The NCDS and the BCS70 have been granted
ethical approval for each sweep from 2000 by the National Health Service (NHS) Research Eth-
ics Committee and all participants have given informed consent.
Wellbeing
Wellbeing was measured using the Warwick-Edinburgh Mental Wellbeing Scale (WEMWBS),
which was administered via a self-completion paper questionnaire. WEMWBS is a validated
instrument, which combines both hedonic and eudemonic elements of wellbeing [24].
WEMWBS consists of 14 separate items measured on a 5 point Likert scale which are summed
to give a total score of wellbeing ranging from 14 to 70, a higher score reflecting higher levels
of wellbeing. Those who were missing 3 items or less were imputed scores which reflected the
overall mean score of the items for which they had data. In the HCS wellbeing was measured
at age 73, in the NSHD at age 60 to 64, in the NCDS at age 50 and at age 42 in the BCS70.
Unfortunately, as WEMWBS was not collected at the same age in the four cohorts conse-
quently we were unable to investigate age or cohort effects. Cronbach’s alpha test of reliability
showed high levels of internal consistency (0.91 in all cohorts) for the WEMWBS measure.
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Childhood socioeconomic position
Childhood SEP was measured through father’s occupational social class which was collected
prospectively at ages 10 to 11, with the exception of the HCS, where father’s occupation at
birth was reported retrospectively when participants were aged 59 to 72 years. Occupational
social class was coded according to the Register General’s classification, where class is defined
according to job type. Job type was measured using the Office for National Statistics Standard
Occupational Classification 1990 (SOC90) [25] for the HCS, NCDS and BCS70, and 1970
(SOC70) for the NSHD [26]. For those cases which were missing the Register General’s classi-
fication of father’s social class using SOC90 in the NCDS (n = 1,232) and the BCS70 (n = 610),
the Register General’s classification was derived using SOC70 in the NCDS and SOC80 in the
BCS70, instead. SOC70 and SOC80 are both comparable to SOC90, but a sensitivity analysis
was run with these SOC70 and SOC80 substitutions excluded and similar results were found
(S1 Table). More information on the Standard Occupation Classification (SOC) coding is pro-
vided by the UK Office for National Statistics: https://www.ons.gov.uk/methodology/
classificationsandstandards/standardoccupationalclassificationsoc
Adult socioeconomic position
Adult SEP was measured using education and occupational social class. Education was mea-
sured using age left continuous full-time education and occupational social class was measured
using the Register General’s classification based on SOC90 for all four cohorts. In the NSHD,
NCDS and the BCS70 adult occupational social class was based upon the study member’s own
social class, whilst in the HCS women who were married were assigned the social class of their
husband. Adult social class was measured between the ages of 60 to 68 years (1994) in the
HCS. For those who had retired in the HCS the respondent’s (or husband’s) most recent job
was used to derive social class. Adult social class was measured at midlife in the NSHD (age 43,
in the year 1989), NCDS (age 42, 2000) and the BCS70 (age 42, 2012) as these measures were
harmonised as part of a previous work package [26]. Where adult social class was missing we
used occupational social class data collected at age 53 years (1999, n = 150) in the NSHD, at
ages 46 (2004, n = 53) or 50 years (2008, n = 933) in the NCDS and in the BCS70 at age 38
(2008, n = 316).
Covariates
Additionally, we adjusted for a number of covariates in adulthood which have been shown to
be associated with adult mental wellbeing. These were measured at the same age as wellbeing
and comprise reporting a long-term limiting illness, partnership status and sex [2].
Statistical methods
We derived ridit scores for each social class category calculated as the proportion of the sample
with a more disadvantaged social class, plus half the proportion in that category. The score
thus ranged from 0 (highest social class) to 1 (lowest social class). In linear regression analysis
the ridit score coefficient is the slope index of inequality (SII), interpreted as the absolute dif-
ference in wellbeing between the top and bottom of the social class distribution. This technique
takes account of the population distribution across social class categories, enabling comparison
over time [27] [28] and assumes a linear association between the outcome and social class. We
found no evidence of non-linearity in the association between father’s or adult social class and
wellbeing (results shown in S2 Table).
Childhood socioeconomic position and adult mental wellbeing
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Linear regression analysis was carried out using STATA 14 to examine associations between
wellbeing and i) father’s social class, ii) adult social class, iii) father’s and adult social class
included together. Data from the four cohorts were pooled. Main effects for cohort and inter-
action terms for cohort by social class were also included with BCS70 as the reference category.
The BCS70 was used as a reference category as it had the largest sample size.
We then tested whether any associations between wellbeing and father’s social class were
mediated by own education or adult social class using multi-group path analysis. The multi-
group option allows cohort differences to be tested by comparing a model where the parame-
ters representing direct and indirect (through education and adult social class) effects are con-
strained to be equal across the cohorts to a model where they are unconstrained. Model fits
were evaluated using goodness of fit statistics: x2; the root mean square error of approximation
(RMSEA); the comparative fit index (CFI); and the Tucker Lewis index (TLI). The path analy-
sis was conducted using Mplus v7.
Preliminary models indicated there was no sex difference in the association between father’s
social class and wellbeing (data available from the authors). We present regression models
adjusted for sex, long-term limiting illness and partnership status in the main text and sex only
in S3 Table. Compared with the sex only adjusted models, the majority of estimates were partly
attenuated in the models which additionally adjusted for long-term limiting illness and part-
nership. Estimates were similar and the same estimates attained statistical significance in both
sets of models, with two exceptions. Mean difference in wellbeing between NCDS and the ref-
erence group (BCS70) was greater in the fully-adjusted model than in the sex-adjusted model.
In addition, the positive mean difference in wellbeing between women compared with men
was greater in the fully-adjusted models. In other words, limiting illness and partnership status
suppressed some of the differences in mean wellbeing between genders and cohorts.
Analytic sample
The analytic sample comprised cases with complete data on wellbeing (n = 1,402 in the HCS,
n = 1,978 in the NSHD, n = 8,745 in the NCDS and n = 8,589 in the BCS70). A comparison of
the cases which had complete data and those that were missing wellbeing data was carried out,
which is detailed in the supplementary information (S4 and S5 Tables). Overall cases with
missing wellbeing data were more likely to be male, more likely to have had fathers who were
in a lower social class, had fewer years of education, more likely to be in a lower adult social
class, more likely to be unpartnered and have a long-term limiting illness, than those cases
which had wellbeing data.
Full information maximum likelihood estimation was used (FIML) to account for those
with missing data on father’s social class, education, adult social class, partnership status or
long-term limiting illness. Full information maximum likelihood (FIML) estimation assumes
that those data were missing at random and uses all the information which is available in the
data to model estimates. FIML has shown to be less biased than listwise deletion, or complete
case analysis [29].
Results
Sample characteristics
Table 1 shows that mean wellbeing was highest for those in the HCS, 51.9, and lowest in the
NCDS, 49.2, and the BCS70, 49.1 (p<0.05), this is in line with previous research which has
found that wellbeing is higher among older age groups [1]. The distribution of father’s social
class differed among the cohorts with manual occupations predominating in the earlier born
cohorts, but less so in the later born cohorts (Table 1). Those in younger born cohorts were
Childhood socioeconomic position and adult mental wellbeing
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more educated, more likely to be in an intermediate occupation in adulthood and less likely to
have a long-term limiting illness than earlier born cohorts.
Associations between childhood SEP, adult SEP and adult mental
wellbeing
Model 1 in Table 2 shows the association between father’s social class and adult mental wellbe-
ing, not adjusted for adult social class. The model comprises the main effects for father’s social
class on wellbeing for the BCS70 (as the BCS70 is the reference category) and an interaction
between father’s social class and cohort, to show the association for the other cohorts. In the
BCS70 there was an association between father’s social class and adult mental wellbeing and
those whose fathers were at the bottom of the social class distribution (ridit score of 1) had a
mean wellbeing score which was 2.341 lower (95% CI: -3.00, -1.68) compared to those whose
Table 1. Sample characteristics across the four birth cohorts.
HCS NSHD* NCDS BCS70
Birth year 1931–39 1946 1958 1970
Year WEMWBS measured 2003–05 2006–09 2008 2012
Age WEMWBS measured 73 60–64 50 42
% / Mean (SD) % / Mean (SD) % / Mean (SD) % / Mean (SD)
Wellbeing; mean (SD) 51.9
(8.1)
51.6
(8.3)
49.2
(8.1)
49.1
(8.3)
Sex
Male 50.7 46.7 48.2 47.0
Female 49.3 53.3 51.9 53.0
Father’s social class
I (Professional) 1.1 3.9 5.2 5.5
II (Intermediate) 8.5 15.8 21.3 26.1
III (Skilled Non-Manual) 8.9 10.1 11.3 11.1
III (Skilled Manual) 46.9 45.7 40.5 38.4
IV (Partly skilled) 25.8 17.7 14.1 13.0
V (Unskilled) 8.8 6.8 7.6 5.8
Age left full time education; mean (SD) 15.5
(1.5)
16.5
(2.4)
18.4
(5.6)
18.4
(3.4)
Adult social class
I (Professional) 7.4 5.8 5.6 6.4
II (Intermediate) 27.7 36.6 38.5 44.9
III (Skilled Non-Manual) 12.2 23.7 21.9 18.8
III (Skilled Manual) 36.0 18.4 18.7 16.2
IV (Partly skilled) 13.8 12.0 12.2 11.8
V (Unskilled) 2.9 3.4 3.0 2.0
Partnership status
Partnered 80.8 83.3 80.1 79.5
Unpartnered 19.2 16.7 19.9 20.5
Long-term limiting illness
No 66.3 73.8 84.8 71.3
Yes 33.7 26.2 15.2 28.7
N 1402 1978 8745 8589
* NSHD descriptive statistics are weighted to account for the stratified sampling design
https://doi.org/10.1371/journal.pone.0185798.t001
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fathers were at the top of the social class distribution (ridit score of 0). This association was
smaller in magnitude in the other three cohorts, which is shown by the positive interaction
terms between father’s social class and cohort (though the interaction between cohort and
father’s social class did not attain statistical significance in the NSHD or the HCS, possibly
because of smaller sample sizes). For example, in the NCDS the association interaction term
was 1.065 (95% CI: 0.118, 2.012) so that each 1 unit increase in father’s social class ridit score is
associated with a 1.276 point lower wellbeing score (-2.341+1.065). Model 2 (Table 2, not
adjusted for father’s social class) shows the association between adult social class and adult
mental wellbeing, with an interaction term between adult social class and cohort. In three of
the cohorts those who were at the bottom of the adult social class distribution (ridit score of 1)
had lower levels of wellbeing than those at the top of the social class distribution (ridit score of
0), but this was not evident in the HCS. The interaction term for the HCS was 3.043 (CI: 1.360,
4.726) showing that both those who were at the top and the bottom of the adult social class dis-
tribution in the HCS had comparable levels of wellbeing.
Model 3 included both father’s social class and adult social class and their respective cohort
interactions (Table 2). An association between father’s social class and wellbeing, independent
Table 2. Associations between adult mental wellbeing and social class in childhood and adulthood.
Father’s social class
(model 1)
Adult social class
(model 2)
Father’s social class
and adult social class
(model 3)
Coef SE Coef SE Coef. SE
Father’s social class (ridit score)a -2.341** 0.337 -1.763** 0.343
Cohort*father’s social class (ref: BCS70*father’s social class) a
NCDS 1.065* 0.483 1.203* 0.493
NSHD 1.503 0.780 2.018* 0.823
HCS 1.009 0.881 0.371 0.895
Adult social class (ridit score)a -3.291** 0.342 -3.020** 0.350
Cohort*adult social class (ref: BCS70*adult social class) a
NCDS 0.025 0.472 -0.140 0.484
NSHD -0.020 0.788 -0.313 0.836
HCS 3.043** 0.859 3.070** 0.876
Cohort (ref: BCS70)
NCDS -0.973** 0.274 -0.437 0.269 -0.976* 0.330
NSHD 1.497* 0.441 2.247** 0.441 1.362* 0.515
HCS 2.435** 0.498 1.410* 0.492 1.184 0.607
Sex (ref: male)
Female 0.267* 0.111 0.326* 0.111 0.325* 0.111
Partnership (ref: partnered)
Unpartnered -2.324** 0.140 -2.235** 0.140 -2.206** 0.140
Long-term limiting illness (ref: no)
Yes -3.747** 0.135 -3.713** 0.134 -3.679** 0.134
Constant 51.724 0.205 52.148 0.207 52.906 0.246
N 20714
a Father’s and adult social class is a ridit score from 0 to 1 with a value closer to 1 indicating more disadvantaged social class. Analysis carried out using
linear regression.
** p<0.001
*p<0.05
https://doi.org/10.1371/journal.pone.0185798.t002
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of adult social class was found in the BCS70, but this was not as marked in the NCDS and
NSHD cohorts, once adult social class was included in the model. Associations between well-
being and social class were not materially different in the models which did not include long-
term illness and partnership status as covariates (S3 Table). Sensitivity analyses indicated the
substitution of SOC70 or SOC80 for those with missing SOC90 father’s social class data did
not alter estimates (S1 Table). However, when analyses were limited to those with complete
data on wellbeing and all covariates, the estimates of associations between wellbeing and both
father’s and adult social class were considerably smaller in magnitude (S4 Table). This suggests
analyses based on complete cases may be biased with respect to estimating social class differ-
ences in wellbeing.
Table 3 shows the results of the unconstrained path model. The model was a good fit to the
data indicated by the CFI, TLI and RMSEA (0.965, 0.912 and 0.040 respectively) and a signifi-
cantly better fit than the model which constrained the direct and indirect paths to be equal
across cohorts (difference in χ2 310.0 on 15 df, p<0.001).
The path model (Table 3 and Fig 1) shows that there was a direct association between
father’s social class and adult mental wellbeing only in the BCS70. There was an indirect asso-
ciation between father’s social class and adult mental wellbeing in the NCDS and the BCS70.
Adult social class contributed to this mediation in both these cohorts, whilst education con-
tributed only in the BCS70. Lower levels of education were associated with lower levels of well-
being (independently of adult social class) only in the BCS70, whilst more disadvantaged adult
social class was associated with poorer wellbeing in the BCS70, the NCDS and NSHD.
Discussion
The aim of this analysis was to investigate the association of father’s social class with adult
mental wellbeing and to test its consistency using harmonised, prospective data from four suc-
cessive British birth cohorts. We found that a more advantaged father’s social class was associ-
ated with higher wellbeing in the two most recent cohorts (the NCDS and BCS70); these
associations were linear across the socioeconomic classes. In the NCDS, this association was
fully mediated by adult socioeconomic circumstances. In the BCS70, there was evidence for
partial mediation through adult socioeconomic position, but higher social class in childhood
was also associated with greater wellbeing, independently of adult social class.
There are a number of possible explanations for an association between father’s social class
and wellbeing independent of adult socioeconomic position. One is continuity of mental well-
being across the life course. Childhood socioeconomic advantage is associated with positive
mental wellbeing in childhood, which is in turn associated with adult mental wellbeing [30–
32]. Other explanatory pathways include the positive associations between childhood socio-
economic advantage and higher educational attainment, higher adult social class, and higher
social engagement with friends, family and social activities, each of which are linked to more
positive mental wellbeing [33]. One other possible explanation for the direct association
between childhood SEP and adult mental wellbeing might be related to personality [34,35].
Evidence has shown that adverse conditions in early life, including financial conditions, can
suppress optimism, which can influence future success and life trajectories. Lower optimism
in adulthood has been shown to be associated with lower adult mental wellbeing [36].
Our investigation of differences in the association between father’s social class and adult
wellbeing across the cohort studies was exploratory, but there are a number of plausible expla-
nations for why this association was seen independently of adult social class in the BCS70,
but not in the other studies. Firstly, the 1970s were a period of both social and economic
change. The economic turbulence and decline of the manufacturing industry would have
Childhood socioeconomic position and adult mental wellbeing
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disproportionately affected those in lower social class families in BCS70, which would have
resulted in greater disparities between those in the highest social classes and those in the low-
est. Greater disparities between the social classes could have resulted in longer-term negative
associations between childhood SEP and wellbeing due to unfavourable social comparisons in
income and not being able to live up to societal expectations, which have been linked to poorer
Table 3. Path analysis coefficients for the associations between father’s social class and adult Warwick-Edinburgh Mental Well-Being scores,
mediated through adult SEP.
HCS NSHD NCDS BCS70
Coeff SE Coeff SE Coeff SE Coeff SE
N 1405 1978 8745 8589
Direct effects
Father’s social classa ->WEMWBs -1.570 0.841 0.101 0.794 -0.493 0.355 -1.307** 0.356
Indirect effects
Indirect effect of father’s social class -> on combined adult SEP->WEMWBs 0.045 0.180 -0.338 0.363 -0.586** 0.091 -0.778** 0.101
Father’s social class-> education -1.174** 0.145 -4.340** 0.199 -4.726** 0.235 -3.427** 0.141
Father’s social class-> adult social class 0.139** 0.027 0.123** 0.025 0.176** 0.012 0.116** 0.012
Educationb ->WEMWBs -0.039 0.153 -0.019 0.088 0.013 0.016 0.143** 0.029
Educationb -> adult social class -0.055** 0.005 -0.045** 0.002 -0.012** 0.001 -0.025** 0.001
Adult social classc ->WEMWBs -0.005 0.814 -3.421** 0.827 -2.974** 0.339 -2.465** 0.377
Model fit
CFI 0.965
TLI 0.912
RMSEA 0.040
a Father’s social class is a ridit score from 0 to 1 with a value closer to 1 indicating more disadvantaged social class;
b Higher values of education indicate more years of schooling;
c Higher values of adult social class indicate more disadvantaged social class
** p<0.001
https://doi.org/10.1371/journal.pone.0185798.t003
Fig 1. Path model of father’s social class and Warwick-Edinburgh Mental Wellbeing scores, mediated
through adult SEP for the four birth cohort studies.
https://doi.org/10.1371/journal.pone.0185798.g001
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mental wellbeing [18]. There were also changes in family structure at this time, including an
increase in divorce and shifts in the socioeconomic patterning of parental divorce [8]. Dis-
rupted family relationships could affect cohort members’ levels of long-term wellbeing, not
just through the economic pathways, but also through social relationships, or through psycho-
logical adjustment in adulthood [37–39], which in turn have shown to be closely associated
with wellbeing [13]. These are all potential avenues for future research. An alternative explana-
tion is a methodological one. We were unable to separate age and birth cohort effects and fol-
low-up time since childhood and exposure to adult socioeconomic position are shorter in the
BCS70, so the effects of childhood may still be pertinent for this cohort.
Previous studies have shown inconsistencies in the association between childhood SEP and
adult mental wellbeing [10, 11, 12, 13, 15, 16], which could have been due to modification of
this association by country, cohort or age, or because of the different measures of wellbeing
and SEP utilised. Our findings used harmonised data on the wellbeing outcome and the SEP
exposures and yet we still found differences across these four studies set in Britain, which is
suggestive of cohort or age differences. We considered WEMWBS, which was designed to cap-
ture positive affect and positive psychological functioning. Future work might examine
whether father’s SEP is related to each of these wellbeing dimensions, and others such as life
satisfaction, in the same way and through the same socioeconomic pathways in adulthood.
Strengths and limitations
There are a number of strengths and limitations to this analysis. The strengths include using a
large sample size comprising four British birth cohorts, three of which were representative of
the national population. The analysis used measures which had been harmonised across the
four birth cohorts enabling more accurate comparisons and included WEMWBS which cap-
tures both hedonic and eudemonic wellbeing.
The analysis was limited in being unable to differentiate age and cohort differences in the
associations between father’s social class and wellbeing. Additionally, despite harmonisation of
measures, some methodological differences between the HCS and the other three cohorts
remain. On the HCS father’s social class was measured retrospectively and adult social class
was captured near to retirement (at ages 60 to 68), and therefore may not accurately reflect
their main occupation and socioeconomic circumstances during their working life. Addition-
ally, for married women in HCS, adult social class was based upon their husband’s social class,
although we found no sex difference in the association between adult social class and
wellbeing.
Study members who did not work (or who had a father who did not work) were not able to
be assigned a social class. If they provided wellbeing data they were included in the current
analyses (using a full information maximum likelihood approach, under the assumption that
their data were missing at random). This may go some way towards reducing bias arising from
missing socioeconomic data. However, previous research in these cohort studies has found
that attrition is greater for those who had lower educational attainment, and whose fathers
were in a lower social class in the NSHD [40], the BCS70 [41] and the NCDS [42], whilst the
HCS has been found to be less representative of those who were at the extremes of the socio-
economic distribution [20].
In summary, this study shows that father’s social class has a long-term association with well-
being, at least in two of the four cohorts examined, and this association was strongest in the
BCS70. Both child and adult social class were related to wellbeing when mutually adjusted in
the BCS70. In addition, there was evidence that father’s social class was associated with wellbe-
ing through an adult socioeconomic pathway in the NCDS and the BCS70.
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Conclusions
These findings imply that socioeconomic conditions in childhood are important for wellbeing
in mid to later life, as we found that socioeconomic conditions in childhood are directly and
indirectly, through adult socioeconomic pathways, associated with adult mental wellbeing. Ini-
tiatives to improve wellbeing in adulthood should also consider providing economic support
for families to improve childhood socioeconomic conditions. Future studies are warranted to
examine possible cohort or age differences in the association between childhood conditions
and mental wellbeing in adulthood.
Supporting information
S1 Table. Association between father’s social class and Warwick-Edinburgh Mental Well-
Being comparing father’s social class including SOC70 and SOC80 substitutions and
father’s social class excluding substitutions.
(DOCX)
S2 Table. Sex-adjusted associations between Warwick-Edinburgh Mental Well-Being
scores and father’s social class or adult social class coded as categorical variables.
(DOCX)
S3 Table. Gender-adjusted associations between adult mental wellbeing and social class in
childhood and adulthood.
(DOCX)
S4 Table. Comparison of the cases with missing data on the Warwick-Edinburgh Mental
Well-Being Scale and cases with complete data on the Warwick-Edinburgh Mental Well-
Being Scale.
(DOCX)
S5 Table. Childhood social class and adult social class associations with the Warwick-Edin-
burgh Mental Well-Being scores, complete cases.
(DOCX)
Acknowledgments
We would like to thank Brian Dodgeon for harmonising the social class measures which were
used in this study.
Author Contributions
Conceptualization: Natasha Wood, David Bann, Rebecca Hardy, Catharine Gale, Alissa
Goodman, Mai Stafford.
Data curation: Natasha Wood, Claire Crawford.
Formal analysis: Natasha Wood, Mai Stafford.
Funding acquisition: David Bann, Rebecca Hardy, Catharine Gale, Alissa Goodman, Mai
Stafford.
Methodology: Natasha Wood, David Bann, Rebecca Hardy, Catharine Gale, Alissa Goodman,
Claire Crawford, Mai Stafford.
Project administration: Natasha Wood, Mai Stafford.
Childhood socioeconomic position and adult mental wellbeing
PLOS ONE | https://doi.org/10.1371/journal.pone.0185798 October 25, 2017 11 / 13
Supervision: Natasha Wood, David Bann, Rebecca Hardy, Catharine Gale, Alissa Goodman,
Claire Crawford, Mai Stafford.
Visualization: Natasha Wood, Mai Stafford.
Writing – original draft: Natasha Wood, Mai Stafford.
Writing – review & editing: Natasha Wood, David Bann, Rebecca Hardy, Catharine Gale,
Alissa Goodman, Claire Crawford, Mai Stafford.
References
1. Steptoe A, Deaton A, Stone AA. Subjective wellbeing, health, and ageing. Lancet 2014; 385
(9968):640–8. https://doi.org/10.1016/S0140-6736(13)61489-0 PMID: 25468152
2. Ryan RM, Deci EL. On happiness and human potential: a review of research on hedonic and eudaimo-
nic well-being. Annu Rev Psychol. 2001; 52: 141–166. https://doi.org/10.1146/annurev.psych.52.1.141
PMID: 11148302
3. Feller S, Teucher B, Kaaks R, Boeing H, Vigl M. Life Satisfaction and Risk of Chronic Diseases in the
European Prospective Investigation into Cancer and Nutrition (EPIC)-Germany Study. PLoS ONE
2013; 8(8): e73462. https://doi.org/10.1371/journal.pone.0073462 PMID: 23977388
4. Kuh D, Cooper R, Hardy R, Richards M, Ben-Shlomo Y. A life course approach to healthy ageing.
Oxford University Press; 2014.
5. Cosco TD, Prina AM, Perales J, Stephan BCM, Brayne C. Operational definitions of successful aging: a
systematic review. Int Psychogeriatr. 2014; 26(03): 373–81.
6. Blanden J, Gregg P, Machin S. Education and family income. Centre for the Economics of Education;
2004 May 1.
7. Kuh D, Hardy R, Rodgers B, Wadsworth MEJ. Lifetime risk factors for women’s psychological distress
in midlife. Soc Sci Med. 2002; 55(11): 1957–73. PMID: 12406464
8. Amato PR, Keith B. Parental Divorce and the Well-Being of Children: A Meta-Analysis. Psychol Bull.
1991; 110(1): 26–46. PMID: 1832495
9. Haas S. Trajectories of functional health: The ’long arm’ of childhood health and socioeconomic factors.
Soc Sci Med. 2008; 66(4): 849–61. https://doi.org/10.1016/j.socscimed.2007.11.004 PMID: 18158208
10. Deindl C. The influence of living conditions in early life on life satisfaction in old age. Adv Life Course
Res. 2013; 18(1): 107–14. https://doi.org/10.1016/j.alcr.2012.10.008 PMID: 24797470
11. Wahrendorf M, Blane D. Does labour market disadvantage help to explain why childhood circum-
stances are related to quality of life at older ages? Results from SHARE. Aging Ment Health 2015; 19
(7): 584–94. https://doi.org/10.1080/13607863.2014.938604 PMID: 25033373
12. Kendig H, Loh V, Loughlin K, Byles J, Nazroo JY. Pathways to Well-Being in Later Life: Socioeconomic
and Health Determinants Across the Life Course of Australian Baby Boomers. J Popul Ageing 2015; 9
(1): 49–67.
13. Layard R, Clark AE, Cornaglia F, Powdthavee N, Vernoit J. What Predicts a Successful Life? A Life-
course Model of Well-being. Econ J. 2014; 124(580): F720–F738.
14. Wadsworth MEJ, Kuh DJL. Childhood influences on adult health: a review of recent work from the Brit-
ish 1946 national birth cohort study, the MRC National Survey of Health and Development. Paediatr
Perinat Epidemiol. 1997; 11(1): 2–20. PMID: 9018723
15. Stafford M, Gale CR, Mishra G, Richards M, Black S, Kuh DL. Childhood Environment and Mental Well-
being at Age 60–64 Years: Prospective Evidence from the MRC National Survey of Health and Devel-
opment. PLoS ONE 2015; 10(6): e0126683. https://doi.org/10.1371/journal.pone.0126683 PMID:
26030929
16. Blane D, Higgs P, Hyde M, Wiggins RD. Life course influences on quality of life in early old age. Soc Sci
Med. 2004; 58(11): 2171–9. https://doi.org/10.1016/j.socscimed.2003.08.028 PMID: 15047075
17. Ferri E, Bynner J, Wadsworth MEJ. Changing Britain, Changing Lives. London: Institute of Education
Press; 2003.
18. Layard R, Mayraz G, Nickell S. Does Relative Income Matter? Are the Critics Right? German Socioeco-
nomic Panel Study; 2009 Jul 1.
19. Cheung F, Lucas RE. Income Inequality Is Associated With Stronger Social Comparison Effects: The
Effect of Relative Income on Life Satisfaction. J Pers Social Psych. 2016; 110(2): 332–41.
Childhood socioeconomic position and adult mental wellbeing
PLOS ONE | https://doi.org/10.1371/journal.pone.0185798 October 25, 2017 12 / 13
20. Syddall HE, Aihie Sayer A, Dennison EM, Martin HJ, Barker DJP, Cooper C, et al. Cohort Profile: The
Hertfordshire Cohort Study. Int J Epidemiol. 2005; 34(6): 1234–42. https://doi.org/10.1093/ije/dyi127
PMID: 15964908
21. Wadsworth M, Kuh D, Richards M, Hardy R. Cohort Profile: The 1946 National Birth Cohort (MRC
National Survey of Health and Development). Int J Epidemiol. 2006; 35(1): 49–54. https://doi.org/10.
1093/ije/dyi201 PMID: 16204333
22. Power C, Elliott J. Cohort profile: 1958 British birth cohort (National Child Development Study). Int J Epi-
demiol. 2006; 35(1): 34–41. https://doi.org/10.1093/ije/dyi183 PMID: 16155052
23. Elliott J, Shepherd P. Cohort Profile: 1970 British Birth Cohort (BCS70). Int J Epidemiol. 2006; 35(4):
836–43. https://doi.org/10.1093/ije/dyl174 PMID: 16931528
24. Tennant R, Hiller L, Fishwick R, Platt S, Joseph S, Weich S, et al. The Warwick-Edinburgh Mental Well-
being Scale (WEMWBS): development and UK validation. Health Qual Life Outcomes 2007; 5(1): 1–13.
25. Office for National Statistics. Standard Occupational Classification 1990. HMSO; 1991.
26. Dodgeon B, Morris T, Crawford C, Parsons S, Vignoles A, Oldfield Z. CLOSER Harmonised Socioeco-
nomic Longitduinal Measures (CLOSER WP2); 2016.
27. Regidor E. Measures of health inequalities: part 2. J Epidemiol Community Health 2004; 58(11): 900–
3. https://doi.org/10.1136/jech.2004.023036 PMID: 15483304
28. Mackenbach JP, Kunst AE. Measuring the magnitude of socioeconomic inequalities in health: An over-
view of available measures illustrated with two examples from Europe. Soc Sci Med. 1997; 44(6): 757–
71. PMID: 9080560
29. Enders CK, Bandalos DL. The Relative Performance of Full Information Maximum Likelihood Estima-
tion for Missing Data in Structural Equation Models. Struct Equ Modeling 2001; 8(3): 430–57.
30. Vanhoutte B, Nazroo J. Life Course Pathways to Later Life Wellbeing: A Comparative Study of the Role
of Socioeconomic Position in England and the U.S. J Popul Ageing 2015; 9(1): 157–77.
31. Richards M, Huppert FA. Do positive children become positive adults? Evidence from a longitudinal
birth cohort study. J Pos Psychol. 2011; 6(1):75–87.
32. Schafer MH, Ferraro KF, Mustillo SA. Children of Misfortune: Early Adversity and Cumulative Inequality
in Perceived Life Trajectories. Am J Sociol. 2011; 116(4): 1053–91. PMID: 21648247
33. Ross CE, Van Willigen M. Education and the Subjective Quality of Life. J Health Soc Behav 1997; 38
(3): 275–97. PMID: 9343965
34. Gale CR, Booth T, Mottus R, Kuh D, Deary IJ. Neuroticism and Extraversion in youth predict mental
wellbeing and life satisfaction 40 years later. J Res Pers. 2013; 47(6): 687–97.
35. Abbott RA, Croudace TJ, Ploubidis GB, Kuh D, Richards M, Huppert FA. The relationship between
early personality and midlife psychological well-being: evidence from a UK birth cohort study. Soc Psy-
chiatr Psychiatr Epidemiol. 2008; 43(9): 679–87.
36. Wrosch C, Scheier MF. Personality and quality of life: The importance of optimism and goal adjustment.
Qual Life Res. 2003; 12(1): 59–72.
37. Amato PR, Deboer DD. The transmission of marital instability across generations: Relationship skills or
commitment to marriage? J Marriage Fam. 2001; 63(4): 1038–51.
38. Wadsworth M, Maclean M, Kuh D, Rodgers B. Children of Divorced and Separated Parents: Summary
and Review of Findings from a Long-Term Follow-Up Study in the UK. Fam Pract. 1990; 7(2): 104–9.
PMID: 2369976
39. Rodgers B. Pathways Between Parental Divorce and Adult Depression. J Child Psychol Psychiatry
1994; 35(7): 1289–308. PMID: 7806611
40. Stafford M, Black S, Shah I, Hardy R, Pierce M, Richards M, et al. Using a birth cohort to study ageing:
representativeness and response rates in the National Survey of Health and Development. Eur J Age-
ing 2013; 10(2): 145–57. https://doi.org/10.1007/s10433-013-0258-8 PMID: 23637643
41. Mostafa T, Wiggins RD. Handling attrition and non-response in the 1970 British Cohort Study. CLS
working paper; 2014 Jun.
42. Hawkes D, Plewis I. Modelling non-response in the National Child Development Study. J R Stat Soc.
Ser A Stat Soc 2006; 169(3): 479–91.
Childhood socioeconomic position and adult mental wellbeing
PLOS ONE | https://doi.org/10.1371/journal.pone.0185798 October 25, 2017 13 / 13
